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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive magnet having high coercive force and high aspect ratio. 

SOLUTION: A magnet contains 4~8 at.% R (one or more kinds of rare-earth elements containing Sm at a ratio 
of equal to or higher than 50 at.%), 10-20 at.% N, 2-10 at.% M (Zr or Zr partly replaced by at least one element 
selected from among Ti, V, Cr, Nb, Hf, Ta, Mo, W, Al, C, and P), 0.1-0.9 Ga, and the balance T (Fe or Fe and Co) 
and has a hard magnetic phase and a soft magnetic phase. The hard magnetic phase is composed mainly of the 
R, T, and N and contains a TbCu7 type crystal phase. The soft magnetic phase contains a T-phase of the bcc- 
structure, has an average crystal grain diameter of 5-60 nm, and occupies 10-60% in the entire volume of the 
magnet. 
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1.52r** 


• 0.5 


14 

8.2 

15 

12.7 

108 (Jfc8E) 

6.3Sm 



0.5 


12 

5.6 

8 

7.4 

**)> 

-±- iAj riO tir nn 














a& 2 

2] 











HcJ 

Hk/HcJ 

(BH)max 
(MGOe) 

No. 

R 

M 

Co 


Fe 

N 

OtOe) 


201 

6.5Sm 

3.0Zr 

3.5 

0.1* 

mm 

14 

9.2 

24 

16.8 

202 

6.5Sm 

3.0Zr 

3.5 

0.3 


14 

10.8 

28 

18.5 

203 

6.lSm 

3.0Zr 

3.5 

0.5 


13 

9.9 

27 

18.3 

204 

7.0Sm 

2.5Zr 

5.5 

0.6 


16 

12.2 

23 

17.2 

205 vtm 

3.0Sm** 

7.0Zr* 

5.0 

0.4 


10* 

5.5 

11 

7.6 

206 (itWt) 

9.0Sm** 

2.0Zr* 

3.5 

0.8 


18 

13.0 

8 

7.0 

207 (Jfctt) 

6.8Sm 

3.52r 

5.5 

1.5** 

mis 

15 

9.3 

10 

8.0 


[0 0 5 2] Jbia££K3*£ft<5l6£a>&. imm<D® ^0fiT&ffl^fcti5, GatWO. 2-0. 8 

-T>a*)-&, tcSIM (Zr) fcjjp*., ®«®tttl5 0-1 0 0t;gg(Z>ittfiteTa*!B«>S 

m^»CDGat:milirr^^<hiCj;D, HcJfeJ;tfHk/ n^o d<Z)*S*. 1 h£ 1 5kg£:bfc£$, Gal 

«*^WffiH*^MaSffiB^lafo. 1 0 7 ^ctD^No. 1 . SrhSB ©IOTIhI^s l 0 o «, & 3 0 d y bftlz 
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fl® fcitfffiKSSsieNa. 2 0 7 (^2#B® Ga [0 0 5 5] ^ Sm0 5 OgWmNdifctt 

*TCfe, Ga^lHlfCfcOHcJ. Hk/HcJ*3j;^(BH)iiia 
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o. 1 0 8Zm<mZmm<DWmmm$ (a-Fefg) b) -0. 5Ga- l 5N-ge»Fe Hk 

WSfihfMfigtt 1 0 ~ 5 0 nm. t*«fi&l4*B©Jt*m 2 /HcJte 2 3 %T$> 0 . G a SSan bfcfrr? fctt^CDH 

0~3 5«^%T*D. WmMSCOW^mmm k/HcJ (2 0%) K^#LlRLh*qg«)&nfc. 
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C0 0 5 4] ±ae«M»5l9*lC^TGaj&!lDK:«t*iB 50 1 £|W)lf (CbT, S3 K^tTOBBflcSiaiSLfc. tot* 


(8) 


mW- 1 1 -2 3 3 3 2 2 


13 

u msmmo. 30111 ma-jm^m^-r. 

[0 0 5 7] Cine©B5l9*f'OV»Ts HSfiWltig 


14 


S 3 


To 
[0 0 58] 
[S3] 


No. 

R 

M 

Co 

Ga 

Fe 

N 

(mfa) 

(nm) 


HcJ 
OcOe) 

Hk/HcJ <BH)mj 
(%) fMQO, 

301(JttlO 

6.5Sm 

3.0Zr 


0.3 


10* 


7000** 

35 

1.8 

9 

2.3 

302(lfc*Efc) 

6.5Sm 

3.0Zr 


0.3 


12 

10* 

500** 

30 

6.0 

10 

5.4 

308 0*M) 

6.5Sm 

3.0Zr 


0.3 


14 

25* 

100** 

30 

6.1 

12 

9.2 

304(H:®E) 

6.5Sm 

3.0Zr 


0.3 


16 

40* 

70** 

25 

9.0 

14 

12.5 

305 

6>5Sm 

3.0Zr 


0.3 


15 

45 

50* 

25 

9.6 

25 

16.4 

306 

6.5Sm 

3.0Zr 


0.3 


15 

75 

30 

25 

9.8 

28 

17.5 

307 

6.5Sm 

S.OZr 


0.3 

a& 

12 

100 

15 

20 

10.0 

28 

18.0 


£.0Sm 

4.5Zr 


0.8 

mm 

13 

100 

<5** 

45 

0.9 

10 

1.4 


[00591^3 V&m^<W*&g5tffimfct 

[0060] &3\z^rm&B^n\z^x. mm 
mmm^^Mffimmtii o~i o onm-c&^fc. 

[0 0 6 1] ^!i^J3 (#>f-f7M5) 

v\ msumi o-oflaa$txs}?^->wjg3ajBBi:* 


5C 


jg-g-LT 1 0 t/cm 2 C0JE*T7Vxj5E^b, £ & Id&JJg 

«fb©fcJ6fc 1 5 o*ct? i mmmim^mvT, n >y° 

[0 0 6 2] cn50#>f-f y KSBKKT^vr, B- 

[0 0 6 3] 
R4] 


« 4 


^5 No. 


Ga ^ra 

Br 

(kG) 

HcJ 

(kOe) 

Hk/HcJ 
<%) 

(BH)mnx 
CMGOe) 

1 

No.103 

0.3 

7.4 

8.8 

28 

13.0 

2 

No.202 

0.3 

7.5 

10.1 

30 

14.1 

3 (ttttO 

No.101 

** 

7.3 

9.0 

23 

12.0 

4 (Jt«0 

Na.106 

1.0** 

6.8 

9.0 

14 

9.8 
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